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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a fine defect with inigh 
reliability at high speed by performing the inspection or 
measurement for a target from the signal showing the change 
detected by emitting an electron beam to the target. 
SOLUTION: A wafer to be actually inspected is loaded, each 
potential is controlled by a potential control part 23, and a 
focus point offset is set by a focus position control part 22. 
The electron beam from an electron beam source 14 is scanned 
in X-direction by use of a beam deflector 15 by the control of a 
scanning control part while driving in Y-direction at a 
prescribed speed by the instruction from a total control part 26, 
and a continued two-dimensional image signal is detected from 
a secondary electron detector 16. It is converted into a two- 
dimensional digital image signal by an A/D converter 24, and 
stored in the image memory of an image processing part 25. 
The detected two-dimensional digital image signal is compared 
with the two-dimensional digital image signal stored in the 
image memory, and a part different therefrom is judged as a 
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defect and recorded in a memory within the image processing part 25 or the total control part 26. 
After the inspection is completed, the wafer is unloaded. 



LEGAL STATUS 

[Date of request for examination] 07.09.2000 
[Date of sending the examiner s decision of 1 2.02.2003 

rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 2003-041 1 1 
rejection] 

[Date of requesting appeal against examiner's 1 3.03.2003 

decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAd^^ 1/13/2005 



mB:^mmff <jp) (12) fit 4* It ^ $g (a) 



(51) Intel.' 
H 0 1 J 37/256 
37/20 
37/22 
37/28 
H 0 1 L 21/66 



#^¥9-320505 

(43)iiPBH ¥^9^(1997)12H12B 



5 0 2 



F I 

HOI J 37/256 
37/20 
37/22 
37/28 

HOIL 21/66 



G 

5 0 2 A 
Z 
J 



¥J56 8 ^(1996) 7 ^230 



(32)ffi5fcB ^8 (1996) 3 ^290 



(71)fflSA 000005108 

#5s;fimsi^mF»i2#aar292#ft6»^ 

ws5;rimffi5iT&F«KSEafBr292#fl6*fe^ 
azmm^ mm mm 

»^/»fm«tSTffF«K^E3»r292S^*feS 
^aB5tSfR9f^KfttffBFS*^f^ 



(57) C5$^] 



m 13 



14 





1 

iMmcm-r}i,>xWM».mK.r>t,^X^ttcitsm^n -5 30 

i& D xm^m tr - A cdsdjI^ t w^m^^mic *i w -s 
i^~j^^miMk^K.Mbxmib. mis.mmstitcmii 

•$ii.fc^mtP]rj:^<t'k7r;rmn<'CmrH,^XfmS^<S9iC'o 



#gg¥9-3 20 50 5 

2 

S-^^,^r^I>lftfl^K:ol,»t:«^as/c{tfWJ5:^f 5 c i 
Ci»*3i8 ] j5S»tsi^©a®tc*jwsajfs^jt©tt^s 

fcsijiai s ntci^mx^^m tr- a ^i4*fgii«j(c*f o-cm 
rs 0 -c^i^stm^*^ i6&-r si^^ffiw^cSKb* -fe > t^-c«^ 
xm^^'^K.'oi.^x^iSii^fcitimmr^ ct^^L 
CifjR^ag ] mu9- + - j^T •7-©iam?:-ycm^-S5ctb 
©STi^S;*^:?^, 

[ff^i 0} miam?-^fcr-A©j]nji^iE(j. 0. 3 

KV~5 K V©f5Ht?S.S C <!:€:#Sii:i-rSif*^ 1 X 
it 2 X« 3 4 X« 5 X« 6 X« 7 Xit 8 fa4g©^^=- 

5 K V/m mWT-C* S C i -r 1 

2 31(3: 3 XtJ 4 Xit 5 XK 6 X« 7 X« 8 fBSg©^-?-)^ 

(if^i 2] m-?,^tr-A©^if4±©»nji^ji. xw 
^±©s^^i3. 3?.«t^-A?iijS, x»tr-AS, X. 

^b:-j>.^mn^micmhxmsiL. mMmma^^m 

itfcitmtiicf^jtSiixm^m^~A<DW^±<Dmi&m 

+-5^, xitf^:^9-i'~v>. x«^n<3©m-^-a-%*i| 
m^=-ISfc^-A*limm!^«:jFfOTMWO. IfiSta 
Wi^^^-rS!feil9«J^cS:{b«:42>-!J-C«^tilL. C©«l 

tB 3 nfc4?iiaa<j^j^< b^r^n-r ft ^*^^j^«c ot » x 
ft. 

in^m 1 4 ] m^,^t:-A^:*SSta!^(c5Ff LTfl^^ 
U. M?Ptl^tlA>6.^4rS!g)Sfl<JJ&:^fb«:-fe>-9-rffeffi 

L . c ©fei tH 3 n/c'-^ffifi«3 ^c^<b ^^nf ft#A» e. tiistifc 



3 

0, comas titcmmmfjimt^7r:rmm^^^m^ 
mommicisif i> ^mmi^omm t tdmitiotiiz l tc 

[fijjss 1 9 ] mim^ommic 5^ + - t?x«7* ■/ 
^^«gt^-A«:{S(Sj$i±?,tf-Affi[Sjii<k> mm^mm 



(3) !f#g»W9-3 2 0 5 0 5 

4 

jc*ji:rsm{4^i2<!:^*ijtaj-r-5^{4*ijaj#®i. kska 
w^iatc cfc -J t: 3 ti fcmmmE.vmf-m tr - a 

m^|gt^-A4^S(fi]3■^^•*l^-A^il^as<i:. ^^^iSiS 
miiy'^:^t. imm-mommicin-f i>mmm&<om.m 

A*ls»stfiti«:s*i^rMitLfcBg, frtamftSiitii^^K 

ii-f-i®fcr-A4:{irsj3-&sfcr-A^sifiig<i:, ^m-i^i^iS 
*gi^-A*liS*fmi^)ic*fLrMS*ufciiR. firtamatw 

30 ^-rS^^JSS'J'i^fb^ftltHt-S-fe^lfi. gS[42>-9-*» 

mic-r>\,^xm^itcitsmiin wmm^^t 

[if ^ 2 4 ] ^^.tgast > fem^i^iiSTipe ttjws n/c 
m^,Mt^-A^{i[6]3-a:st^-Aisi6jgi. Km^as 

teW •5»rffi«jt<o«^Sfc«^{b«:i&ot:m^tf- a 

40 h^mm^f&t. mi^&.mmm^K.<i:-:>xmwstitc 
mmmE.x^^wi.i^~M.i^m^m(icMoxfmbtc 

cxmim^^^^^-r?>mmfj:mt^mai-r?>-^> 

Vt. |g-fe>1^*>6^tB3nS!85SS«J^c^{b«:^-rft-^ 

a. 



5 

ommiiCyeiio-rimiEfjim^m - aojjd jimE tm.M 

>Ft!B!I U > X i « fl^<oa® «C few S BrMlfjgwaJI 

{c*f isr i> ^um^m e - A ©/jnii^E <t ^m».^& 
mm^^ic^ -,xmms iT.tcmmME.vmim - a 

^T-iiafcr-A^riiiiais-a-shr-AfBifiiiit. fg^T-iigas 
Kmu>xt, ^^iistr-A©^?4±o*n3i^iE. x« 

SJ^Si. ^Ti^fcr-A^rM^^l^i^icJtO-CflSWL'/c 

m^-,igtr-A«:{i[Sj3-tt5t-Aii(Sjii<!:. mMj-mm 
$ /c«^{t:cc^t IE s -ti-r m^^ifi^ tr - A<DK?4±©*n3Sm 

77^rft-^*^?.M>!tftil«}(c-oi,>rt^«Sfc«itsii?:tT^ii 



(4) #M¥9-320 50 5 

5 

Sl=^iafcr-A^:(i[^iI$1t2.br-A{I(SlS<!:. 

*i p. a« 3 nfcg^-i^ A5:1**fl^!|^!l±«cam 3 tt- s 

>Ft!t^!IU>X<!:. ^iFif^tf-A^rlSJttfliKjJCStfCRSItl/ 

i . l!S>PfiafICD^B{C few i,'f-^-'i>r -J 

^^ifge-A*iBi^3#-5i^-A{irsis<i;> Km-f^as 
6 m-i 3 n/cm^^i^ A=&*sssf ^^±«c^ 3 -a-* 
)i?t®U'>Xi. ^^i^t^-A^MMfiifeiKjffo-rMI^L 

mt^tCy^iZ- utc'^ommo 9^--v>r'j 7'(Z)3il^«:^Pi-j«; 
20 t>-7{)^6^ffi3n-5!gjS6<j^j:^{b*5^-r{t-^A>?)friat^ 

c 3 1 ] ^^i^iii . ^w^-imis^ 6 3 n/c 

fgT-.«e-Ai£iiifij3-«±5fcr-A<i[^gi> SS^-f-iSt!^ 

6 ms'f 3 nfcs^im K^w^m^iLVi^. 3 4±-s 
S?f^u>Xi, ^^^i^t^-A=&^$*rl^!|3I{c*^b•rISI^L 
/ci^, M^ffm«)*^6^if 4!^sa«i^£^<b*^tH-rsH2 

>tf i . iSEjipf^iglO^ffiK: felt 5 f - V ^'WJlfl 

^-^ff^fiS^isi. B>riaH2>i^*:>6*fta3ns!K5SB«ji^c 

. xmmm'm:tisimtm^m!m^^i^^mTLfc^t^ 
Cifi*K3 2] m-?,^asi. ^^T-i^is*^6Us+3n/c 

m^i|ttr-A?:{gl6)3-a-St^-A<SrSjS<i;. 

*^ 6 m*^ 3 n/cm-T^i^ tr- i^^w.nmniivc^ 3 * 

40 5=- ;i'5^IS<!:. -S^i^l^-A^r^^l^WC 
*torMWl//c|^. li{[M«tW»6^^-rSiBJSW^c^^b 

4^a-r5-fe>if<!;. ig-fe>-i^*>6*^tti3n^«!iafi<ji^c 

^■7-iElt-A?r{SiSj3-b!:5tr-AiB[filf|<b. 

h \m 3 n/c^^,^ tr- h.^m^m!h^K%^ 3 ■t* ^> 
50 7.9^-i>^H-^hm%t. %,^w^-j^^\mmhvc 



3® 3 5 x» 3 6 X« 3 7 ia«g©*^f*©J?5l:€r?£, 
COOO 1] 

[0002] 



(5) '#§3^9-3 20 50 5 

8 

^5 -2 5 8 7 0 3#<&fRiBU4$tirt,»-5©«fc'5CC. (51 
(0 00 3] 

[0 004] *^ig©ge<j«. ±iBi«S{c^;?>r. 
D s 9=- 1- - y r 7iam(c*sis^f* $ itxm 

J: ^ {CLft:^^F«i^lSI^:^ffi*}J:cX^©i?gi&ii«-rS 
C<i:(C*S, */c2is:^B^©flli©ae<J». iH®f*>^x/>^ 

a:}^mt^&m±.(ommtj:j-i-f->iKm=s:-^mmst-cit^s. 
©t« iS^ > s c i (c * s . 

[0 00 5] 

[is5i*»^T-5>)t«)©^i5:] ±Mimm^m!iS.-r^tc!t> 

30 {c> ;$:|%Hj«> «T^i:^-A©ttJ3amEiM>it«i^a^ 
«c *>• S mflc^iS t^M&L. C (OUm S n/cftljIliEE 

*/t3(c|%Hj». t^)iftife#i©^B{cfoH:f-2.ifffi^ 
ji©ffi^{ci£; D rn^Ji tf- Awfipii^i ^^i^igjia 



9 

[000 6] Sfc*^H^«. MStl^tJCD^ffl(CteWSit> 

[0 007] s/-c*%B^». w^m>i<Dm&<.cis^fi>^ 

^m^t. m&m^m^^y7&K.*s^^x - friam^=-*gtf 
-Acom'Mmmt. o. 3KW'^5Kv<ommx$>^c 



#^¥9-3 20 50 5 
10 

[0008] ttc^i^^mt. s^^i^tf-A(D5m±©»n 

s c tjc J; -^r fc^- A®jS^a*i^b->-ci®^fe-tS*i^ 
?^ * m ^ c <b J: -3 rlsSj^l^^fi® -f ;^ 5=- + - 7>i 

ii~M.^m.nmmiicmLxmiL, ^m^m^^^^r 
mtj:&it=t7r;-rm^i)^^miftmmic-o\.^x^^tfcitsi- 

fcB^{i:fcMi&$-»fr«-?^;^fc^-ACDg*(i4±©Ji3i« 

AS. X{*Bi<^*^ffi^<S^ (iiH^ft#4SSUiri'P--'5' 
®JilK?s:-c«) 0 . Amss^s*s^t>s c i {c & 
) . ximm.-tm (m^i^e-A©^siis«:^^ 

■2. C i (C J; -5 -C t^- A®jSE^g*i^t> -:>-rM^TtTS*s^ 
C t {c J; o xmMMm±(Dr^ x^ir -Vt^ 

fc^-A^M>!taia<c*tbrRsi'fi>. i!S*tfi«j*^s^-r 

[00 09] */c2|s:#6?§{i. S^IStT-A^UgMlligJCC 

^mcmrft,^xim^^('C-o<.^x^i^tci,t§fwmr^ 
m^m^-.i-immmcKiL,xm-iL. ^m^^ 

W ^ ®rSt»ii©SI^ * )t bCC m Lfc^ CD^ffi® 



(0 0 10] ttc^mmt. ^=^Wi\^-2.^Wi^mit^ 
(Cystic: o/c^<D^ffl(o 9^ + -vrv y<Dm^icMmr^ 

■2), */-c:$:^W«. llS^I^^^SSKT'y^^-t'-j;^ (m 

[0 0 1 1 ] ^^iiiaai. gsm^i^js*^ 

[0012] S/c2|s:|feHj{i. m^mmt, 

i=>Ui»f $ nfcm^^ f - A $ -a- s e - Afflisjn 

i. i^[^^«*»e>tiJSt$nycm^^,^tr-AS:li^JPtlli!fel 50 



!l$M¥9-3 20 50 5 
12 

^-^i®tr-A4ffl[S]§ii^e-A|gi^iSi. i^m^-i^ag 

i^f-A41«[5?tm«5«cMfCRSWOfcRg. MtamfeMai 

[0013] sfc^^H^w. ^^i^asi. Km^^iKas*^ 
6 a w s nfcii^« e - A ?:{ifsj s # s - Affiisjs 
<t, Km^i^isit*^6ffiw$n/cm^-«at-A*i!^i^!^ 

-Afig#J?I^K:*jWS»rS«jS<D^*/c{t^<t«:)Ec:D 
r^«lf-A©jinji«JE<i:^s>!tii^ifi«^{c*jit.5^fe 

^w^effis-f - A^iii^ 3 Its tr- A 

fflisisi. Kii^^isiTji^aiWsnfcs-T-i^t^-AJ&M 



(8) 

13 

[0 0 14] s/c*i%Bj«> ^^mmt, m.mi-m.mt)^ 
e>m»f 3 n/cm^=■ll^^-A?:^af^i]$■li•^, tf- Atsi^ii 

i . tkMiiLpm^mcj: r> xmmt^titcmm'mE. 

n±(Dmf^<sm. xcst-A^ijs. x« 
mi^^tamm^. xitmist-^. x^^'v^^i^-y, :5?. 20 

[0 0 1 b\iftc:i^^mt. m.^UT^t. m^=i-umf3-^ 

^m^um^^mm $ n/c^^-;^ tr- A^fiitis -ss t 
-A{@i6]ii<i:. te^^i®ag*ip,ai^$nfcts-7-iKt^-A 

W 5 ? f - t^T 7 7*©iia(Cj>*^t:-r •& «^^^|if^*flF/iK-r 



!^ga¥9-3 20 50 5 
14 

[0016] itc:^mm. ST-nasi. igii^^is*^ 
i=.aist$ n/c®^«itr-A?:<i[S] t^- AiBisjn 
^m^=•^s2s*^6t^lW3n/cm^i^a^^-A*ts>!^ft®I 

nfcm^=•i^fcr-A;&^@(3J3■t^5t^-A^S|oIl§<!;. ism^ 
■cf^fSJ fxfd^mmm'^^ ^ - * «:»rJi,ir?^#i!gi«: 

[0017] ttfc:^^mit. ^^mmt. mm^f-mmt)^ 

6UlS-f3 nfc^^tr-A^rfflFfi] 3-t±-5 1^- AiSlSill 
<t. IS^T-igjiS*>f,WW3nfc^^=-^li'-A^:!S[5isf^^ 

T«lb^-A«:«l^3li-Sfcr-A{illi]|Si. ^[^-T^i^MA^ 
f> tbSf 3 tlfd^Tm - A =&^A*tll#r±{c «S 3 * 

feci ^rif^tiiti -r sm^-*s^<s^ai?gt?* 5, * 



(9) 

15 

[00181 ttc:^^mt, ^^ISir-A©ftI)I^Ei 

^l^«^©«3t:^^{c*jt>r. striata SfcstttS'lM^?: 
Stirs, 30 

[0019] ^H{C/<tSf->^0J?£Oyc 

^-XttS5>f^^€:t^lffi-r S C i {C J: fj i«^4±©''^• ^ - > 
*«l3E-r soffit?* or> l*f!4J;©«^I^-A*Jp.ltt 

jgjS:«ifi:'3;S«:tei,>-r, sMiafi^iSfcf-AcD^jnamE 

8^rla-'^• if - >© - tii* t Hifta/N* - 

^^^tti>. sfc2|s:|%B^«. Htria^^=-*«s;*^:/7^«: 

mimi-^^^ti>c i {c <J: 0 i**4±©''>' ^ -> 
tmm^i)':,^. IS?4i:©^^Sii--A*«$nS 

aoifcm^^rwpo. s?riatj^disn5->xm^X{*JS8=f so 



!^gg¥9 - 3 2 0 5 0 5 
16 

[002 0] ti±SiHJU:rcJ:^«c. *:|6B^(cJ;n«. ^ 
[002 1 ] 

[0 02 2] tr:^mmiicm?>m^^im^^x^mf¥'ti 

SP) CCt;fKA 1 > ±gi5K:1vtMB 2*>6'!S53i#e«J'5c»fM 

cidJ*-?). cnfcoc^rsi ?£fflt,»t:ittBj-rs. 01 

«#WA 1 . WSB 2 ©JnaSEE <!: -^^«TfiSCfcUJ?)i^ 

b?:fflt,»fcit^. t^SAl t1i*WB2©-^X^^fi!!:ai5S!l 
mvit:kt<mtj:':>xii>). M^A 1 i**KB 2 
2 (a) «C7j^o/tJ:^{C3> 

ffll^fcti^, t;t®A 1 i^^MB 2©-y<:«^ifeffi5a)S*J 
mL < . WA 1 <b1>fKB 2rf#6txSr;?:«^mcr2 
h»?&<!:«t<)&:0. S2© (b) CCS^U/ccfc^ 
{C3> h h©?&i'Jtel,>iiif^<t:^C-:>-CL/l5(<^ifffl'J^$ 

(^^s/c(ji>ji!is©f^a) JtisTftgi^c^., nm<o 



CIO) 



17 



[00 2 3] ;x«:*#tB^oc«^smT-i^?:ffii-»r*zif*'l; 

SlJCot^r. 03. 04. EI5te<i:af06 ?:ffll<»-CsJi|^ 
oSO03«Cin-rJ:^«:. ±f|5fClvtKA3 (W?L 

{^@^ila>'^•f->) . Tifttc (TSPtc) ttaB4 
r^^rh^. EP ^ 77 AJ 1 WT ( m lo 

•5. ) -C. MMA3*iiE«cg=--i'-i?T--;7"-r-S^f*. BP 

- ;XMi=-fttH5i»^ 77 j&i 1 «± ( mm s n s ^-t^^ i ca: 

(a) (C^nT<fc^K:t5tgA3U4><!:J:01vfllA3CDi»jRg 
7feB^5<, 1vtHB4«Bt<|fe|±lSn. :*:*W«B4SI5 

i>MWA 3 (DgP^tCiE©^ + -i?r f ^ifi$> ^tcH). T 

mic^r hUmA 3 cd^XRS 7 ?>®r:;xm-7-6 {iiEcc 

9- ir -VT y C/TC^ SttSA 3 tC? |^-e*E)nt: H^X^ 
^•SlttlSl 6(11) -C^SItHSn^Cl.^. t:.(Dtcii>. 04 

(b) X{*04 (c) {C^T^U/cJ:5«:yhS<^^m3nft: 
•3. ±<^m-V^ts:<tj:r>Xl^^^. mmt-C. MSB 4 
©M#4g|5»©tt?R*iifet>tiS/c*. 05 (a) CC^Ofc 

[ 0 0 2 4 ] MCC, C ammtW^m/iO^^ r - '^7 30 
i^m. 06 (b) *i<i:?>'06 (c) fC7j\LfcJ;^^cil^ 

- > X i^ifi^rsJiPAs^fcn^t- < . Y:^[fi]jc^2-r 

r^. ffi«(«Titfe©/<ir-> (**mB) ©igi^^icj: 

m^fm(OJ-<i"yi)mwAQ t^m^Q-c^njs. 

$n/cl^3©j|)5S<D?^m-:>i,>r. 07*Jj:i:/0 8?rffl 

i^-riJiHi-r-s. oso. 07(C77K-rj;5(c. meet*® 

89. ±K:1vtaA8*^6^c-l>S:^*&']^cS^ffi«3S4L//c:l!8i 
>Ptl^!K?«:*f 5 U/cl?S. B 9 tD^IECc 

Ji(±-C. WftA8Aim«:?-i'-s;'Tf ^T-S^. B|l% 

-y:s-?gs:tti3?ij^77*5i«Tr*s<!:-rs. 5^ + -yT 50 



!l$Pg¥9-3 2 0 50 5 
18 

•y 7*©aS©@t,^Ji^«S 8(a) Cc^r «fc ^ A 
8l3:Bt<. MKB9WBje<*S^ai3nS. L/*>U. 

0 V 7 3 i 7 2 S 

®T«S5Ai««A8CCfl5StSnt:-^XfS^7 1A1|6 

^bfci#r;xm^7 iAift<D^JSt?s«L-rffuR3 
nrus^i. coDft:*. l5t«A8J:<3©:i'>:^^7 i« 
Ziycti^=-^ta§ 16 (11) {CiiJSt?lf^c< Tffi 

KRi-rstt$E*s^*:>nri/*^o ccdis*, 08 (b) 
ccjn U/t J; ^ - >ffiS©iSt.^gl5^«Bj ^, < t^m s 

C 0 0 2 5 ] o^rncoti^ 5^ -f -S^'T -y €) 

7?As^{l:-r-5. c©;^. 09«:5^L';ft::J;!>«:i(5i@<D*fe 

Ct?. 2|i:|gH^(CM^r«. S-r. l!fcS?fl^!i^!l 2 0 (CM» 
■C. ^^J:< <i:^>JlSi5{C*^./^•^^-> (**:^A) «cg^-c- 

S?r-^7*©^4g< L*»^>/^•^^-> (*tSA) i 
CO-'^-f ->©®/K«cra1Pl8 (ttMB) iTJi^iiiE/X^i^ 

hvxh p%#r (tH*-2./citiS< or) mm^m-c^ 

•5 J; 5 {cltffiiJ4^t?SI3E©^©jaiE<l:*0 5 C ttc * 
-5. BP^. ?^^!B5 2 o«:*ji,»r. 0i{c^TSa<. 
t*MA. B K:*iW-5MW3 n2>S^'N©»aiiSff E {C 
Sf-rS— 'j5^li^]|fctii^^77©#tt«:*^Sii>&< ifc± 
g|J^C*5/^•^^-> (MWASfcttB) (C?^ -p -i?T :^ 

*it?# s Ai ciiTs t,^ J: ^ {cr i (±a5«c $) a? - > 
(t;t» A * /c» B ) ifi ib<Dii>xmTmtii^M V * 1 frf^ 
©/hS'Sf¥^fiii^«:-r?>) t^^«:jSiE^c3> h?;^ h p 
%f#.5)J:^>«:-r-S (TSU(c*>2>MeBS/c«A3!pP>©n 
'X^T-fiJctBJSl^T?*. {?ife6n/c3EH (f^iJ^liO. 7~ 
1. 2) rt-c. *^-^±giJK;*)Sl5fSASfc«B©z:^x^ 
^^SS[fflSfl^77i©M*Jii*>*S^mc-r6) CiCCj:-, 
•C. 04 (b) (c) $fc»05 (b) S/£W08 
( b ) icnk-fpa 0=- + -i'T y 7'©aj^*^ < SWfciii 
mm^-Ciitrj: < . 0 4 ( a ) * /ctt0 5 ( a ) * fc«0 
8 (a) fC^-rSD< g^-f-i^r •;'7'©i5gP€:@<lSb. Ji. 
o®iEi&='> h h p?:fffciffl«<t-^€:-fe>-!J- 1 1 (C 

ct?. Ms*i^!^2 o«ctoi^r. :^&< ^^>±g|5«:^>^>''^• 

(t;tKAi£/c«B) {C5^ + -yr f 7'Ai-C#S/c 
3n.5.S^i^©fi?r<a?lS-r«>5^S<!;. + 
[0026] i«>Ptl^!^2 0 Jb(CSa$n^m^ll©S«: 

■^^ei Qi^-T-J^i^l 4<t:©W«:m^OTl 4*>P>to 



(11) 
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ni$-\i:tcm^iUamr?>tci^omiEfj:mmms. (e, 
- E , ) «r{^^ 0. V vm<Dmmin^&t. i 9 tii. 

ictmLfcmjEtimm (e.-e.) ^rw^^scicc 

20 

[0 02 7] *yc#(C±g|JfC*S>'-Ci?->{C-OV>-C9^ + 

6(b) *sJ:z^ (c) K:^-r,fc^«:-t2>-i>- 1 l-c^^ffi$ 

i^AiY:frrS]©ia^(c*jws-fe>-t'- 1 1 •c^msti^miSt 
jiW^%'^©m^©JnjI^ E fcJ: olfSy?tl^!BJ±©^ 30 
y ^• :Sj - > {c -o I > r "t a * «5^Pig ©*^ * -r S /c «) (C. 

#{Clt>ltl^ig5'^©«^i6g©fiajSSBEE fc- J; O^'ISSt^^li 
[002 8] <tC5-C. f^3$-r-5J:^«<:S{4M (E.- 

E, ) am^t^m i At-^^mimiz o s-c©m{4M«r 

^ ( Eo - E. ) . an-^ftoa^E ?:SWTS C iCCj: 40 
10. m I «c^-r J: ^ {c!(t{c±g|5«:{4g-rs^N' 5? - > (W 

Oti/i) V HI©^)I{^-^#K 1 9 t<Dmoy^{iL^ ( E 
.-£»)«. M>Ptftig)®±-C©mfit^Be a (C (SIS J:t<?iJr 
^CitCifeS. ££or^{4M (E,-E,) . fp-^Sfe^ 

±SI5«:^^g■rs-'^•^f-> (w^ASfctsB) ^©g^^- 
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S. ) . (Si^i^t-A©ife«iS]g«:^x. 
*3-2)Ci«C)!i:S, ) ^lU'faif sc:<t:{cj:n.t:*), ? + - 

[0 029] lU±stt?«U/cJ;'5«c|g>pf^!Kii©>'N-i?->© 
MSteJ:0'»fffi^jt (>'^•:S'->©JKt^ («liteJ:J>*?5S 
^#0) •?>ilStea:il>*Ta5©t»i?XW*4 (WS) <i:©i5S(?& 
^) {crEi;r. ^?^^^^2o<D/^•^^-3^ (tSMl^ti'^co 

S^i^©MaSiEE*s<fcJ>'iS*flfei^±©m{4-£Jl5a) 
§f^©K*^f$lIffl|-r S C <!: CC J; f) > ^fCigBCCfeS-T S 
/^•^^->*>?,©n;X^^^S5c^ti38!l^rJ* 1 {CS* or^F^T 
#5$gHl^ (««!) (c-r-2.C<i:«:J:0±S|3(C{4g-rS 

/^• if - >{cgt t; 5=- 1- - t^r ■t'*^ i' < -r J: ^ icm 
aaja*r/?:9ijf>6n/c®iffi (m}*o. 7~i. 2) 

F*?ic-r 6 c i {c J: 0 TSPtc&g-r St* *4«:*f t- 
^ - > t ±g|5K:{i3® U >>'^• - vHPii ©Falictet^ S 

m!^«c±gp«cfi:g-r s /^• - > {c*f L/ T ^ -f - f 7' 

/tia^*-fe>iM HCci:^reiai-c#. iaiH©'*Mkb 

H^f -5C<b*5-c#.5. in-^. *S*fl^!g}©/>*i'->©W 
S*sJ:C;'E&r®i«iS (/>-3f->©J^« (SSi|igteJ:!>'ffiS*> 

$tf) ^m$*s^z/T^<Dmm^n (WM) <t©M<s^ 

->©JKt)C (Wi*jJ:af®Sfe#ty) ■^ilSte.fccrFSP 
©^»)5SWI4 (MS) <!:©MiJ^I?) Amtrhi^^i}i$>i> 
/cJ{)> 2^©>'^•5p<-^I (MMI^!KJ'^©1iT-^©}lDiEli 
IE E J: mmmi±<D^ii.'t^^ a ) ^TBif s©Me^-c$ii 

S fct*^^Ffi©*^2*'ff ^ a®©''< ^ - >©M«-^Kffi^ 

omj&ME. E te J: c;f{Sj^^1?J±©mffi^ia a ) «rB^S© 
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7 ^ - ^ ( mim^^(D^^u<Dmm^s. e mm 
[003 0] ttci^Mm^^<Dm^<Dmm'm.Eis.t: 

H^ft■^«cS-:y^,i-c±g|5«:*5.'^•^'->«:ol,i■rpll^« 10 

-s^®e«jj&:!if ms^ttWT s 4: y - 4f ■f'iti^wje-r ^ 

[00 3 1 ] •Aic:^^m(^%?>m^ui:m('^-c^mp^'y 
1 ©si]56©}^m-ot,»-c0 1 Z'km^^xnA^ri). bp 

>lffia!gJ2 OifCfStSS-ltaSfi^U^Xl 8 i> Mmiy> 
XI 8 i^^^-f x>'^^<D^iS»^#l«!I2 0 icDPalOCRl^f fc 40 

^isigi. «>!t«i!e?2o*ifigL> ^m».m2o^^ 

7> KcfcfJOHte^EoKiSJ^Djtg-c^ XYX7=— S^© 
» fci**4^ 2 1 <!: > liStfl!^ 2 0 "C^fe^ b /c " ^X^^ 

Sifift!g)2 o©Ks«^^^la•r&S!s«^nn2>•t^• 1 3 is 

>!fl^#I-2 0 --©m^.^©ftP3imQE*yt«)^>Sg|5©^ffiE 

,, El, E,4Sij®T-s^fi*iiffliai2 Si. ±ie;s$*^ 

tB-b^f-l 3M>ifflfe^2 0©iS3{ca-:Jt,>t:S?f-^^>X 

1 8 ■^%m{^xm!^.^m.%m^'iy':>^^j^mMmin 2 50 
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•r.SA/D^feSi52 4 i. igA/D^mg|52 4*^i5.?#6 

ttyFfm«52 o©aisa)THi«i§?:7T^rx?i*^^!fimi^ 

#^«:?PtlC$-ttrfi?il^«±iBA/D^»SI52 4*^6^#6 

fc2o©/N-^v<-5» (m{4M(E,-E.) iur-^xe 
n S IS>(tli!|?5'^©®^i{S©ttljI^tE E *5 J; CJf^fii^ ( E 

{tsc2 7<i:. (^?!I^^^f^fBu/c2-?©-'^•7^- 
(E.-E.) <fc ur-^^^n-s.^^yftistj'^© 
m^iK©*njimE*jJ:o'm{4M (E.-E.) <to-r« 

m) 5?) l!S>Ct^!|?J2 0©^®»r®«j§=S:7n-rX^# 
^■pmimi^^^^B^-t- S c <fc {c J: -5-c— S¥®1iS[>tt^ 
!taS«: (151— ©^H^tit^rW-rallSjitl^i^S^C) iattL- 
■C«^i^«=4S:5E^^*^^tSSSf2 8<!:. t-A{g 

rs]g 1 5 ^fmt^^mm^A. 7 <t . ^^-^2 1 

[0 03 2] C©t':^f-A©i/--5^>XW. 014iC7i^ 

(«?ij^t3:B?iBbfc2o©y<^^-^f (mtiM (E,- 
E.) ti,x^7Lhtxi>mimm^<D'm.^(otxm'^ 

E*jJ:?>*m{a^ (Ea-Ea) <«; O-C^tShbt^f SM^t? 

-mS^-C. X7"-y 7"3 1 a«:tet<i-Cj!6)lPtfl!^2 0?&P 
— T-zVi/U. ;:^7'-;»7'3 2a«C*3t,>r*gS*l^^2 0?: 
{i®^t)-tf O/cf^. X 7^ V 7*3 3 a {C*jl,»-C*$IS^fraa 

iE{bSP2 7»■fe>t^ 1 i-c*^tti$nsii^l^ti2 0©^ 

{CS-:J < r -i^T f 7'©iS?pll4^©^C^*^ 
©aiE^b*?f ->TS2'SL'. x^T^ V y'3 4 a {CfcC^r^S 
^f+^3152 8««l2^ft=ffljE<bS|J2 7{CtBlt3nfcjlS 

;^7^->'7"35a ^Cfc0^r^WlWg|J2 6 «t^«^f!t= 
ia^g|52 8 6C*J(.^-Cs9:5eS nfcR/fM©1iia^mc»-:H,^ 
t:^f4$i|iaig|52 3«Cj:i9Sgn©SfilE,, Et. E.^M 

'<aio. "g^iia'asi 4*^e.tHWsn/c^-7-fcr-A^«!^u 
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[0 0 3 3 \'m2<Dl5Mt. *^Smr{C^««>*^S^# m 
^«friaL.fc2-?<D>'^•7P<-^ (mf4M(E.-E,) i 

u r 4-^ 6 n s ?^[3ftm!g5'^©^^^«©flna^s e *>• j: 

CO ;^7^"y-7'3 1 b cc*ji<>-CMiiS«M«l^*W-rsS 
IS^fll^^rO-T'^f ^i'L'. ;^f-->^3 2 btctet^ri"* 
Stl^l^j^feg^t^li'L'/cf^, ;^-jr 7*3 3 b ccfcl^r^ 

scc-fe>tn 1 -rt^tHsn-s^s^f 1^1^52 0 ©!g!iiie«)i4« 

O^X^y 7*3 1 c CCfcti-CO-f^-f ^i^L-. :^7-'J^ 
3 2 cCC*jt,>-C«5+m!K34{ig^*3-ti-U;^cf^> Xy--^ :/ 
3 4 cK:*jl,>-rt^#:#g:Sg|52 8 {J^^^^iSiE^tgR 

2 7 {Ci3«Snfc|SJ-©^M^jt*W-rS!S>Pfli1«)«® 

3 5 c{Cfcl,ir^SIJfflIgP2 6 kt.W^^WtM^2 8 4C 
&*lJffllg|J2 3CCj:0&g|J®lifitE.. E.. E.**IJ^ 

XI 8(Ccfc0l!SSftl^®)2 o±«cJS{|!Si±, e-AfirS]g 

1 5 -e^ss i±> 2 0 -c^^ UfcIl>^S^-?>S 

©fi-^^rf#r c ©{t-^«:»-5(,»-cia(^MSSP 2 5 cc*j 

-C7j-j£Sfc«XPiS^©*IS*m\ XT-y7"3 6 c4C*J 

t.^ri*)>tiif52 o^T^P-T'-f >i^-r2>. 

[0 0 3 4] S^3<D73^«. Xf- ;.7'3 7 d(Ctet,ir^ 40 
Sir«c^^a!ej©tflR*^6ll^S*J(Cg5t,HigilKJ(c»tt} 
V # S - iXli^)l5cm3?&* 7; tcS-:? < 5^ I' - i;' r 

(f^ij^«ftriau;fe2o©A7J<-if (^{itM (e,- 
E . ) t U tr-^K. 6 n Slf^*fM15»'^©^^*«©*QjI^EE 

E*jj:yfmfiiM (E.-E.) tLxmtttm-rzm%x' 

2 0^X7--:'7'3 1 dCCfct,»ra-f^^ >i^L/, X-f":/ 
7*3 2dCCte(,^rt5>Pfl^'KJ«:{ig^to1±L.^cm. Xff 50 
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7-3 4 d {CM^r^i!6:fe^^ffl9::£g|I2 8 {C*f L/tTiaiS 
Xf y7'3 5 d{C*Jl,»t::^^**lliaiSiJ2 6«^S$nfcB^ 

m(Dii^^mcmr}{.^-cnmm^2 3 cc j: (gggu©^ 
fiLE.. E,. E.^swty, m^mmi 4:i)^^mmsn 

fc^^i^~A'S:^mi^>:<l S(,C^f)W^m.^Z cite 

K:-AiS[$ifii 5-r^23#. mimmzo 

mt> otcmmt. fammom^'&mx c ©ft#«:«-:Ji,> 
ril{li®aSB2 5 «:*it,»-c^*/c«^^li^©t^a«:tf 

1,^ X7^7 7"3 6 d5C*jC>-Cl!S>pr^1^52 O^r^a-f' 
^l^if-tZ, 1^. Xf--:':/3 7 dCCfeW-Stft^^t^^S 

SI52 8{c*frs^^f4=©s:S«. tiis©Mr*ni3:p 
[0 03 5] ^'ifc. t^i^ft=<tL/r. Mia2o©/^•7^ 

iiiils^ (^^=-^e-A©^jilK?:S:^SCi(ci-, 
-c - ASzife^S*!^^. -p -r B^^^S*siEt) 6 c i (c Aj: 

[0 03 6] i5<:{CCiT,6?3^©^fiK®sg-C*S:^^# 
©jaiE'fb<tl!$*ffltl©tt*BJ; 0 (D^M^COWs^tmiE 
{bOfcl^S^f*©^S{COt>-CiftBJT-2>. Sn%> Hlfc 

o«:7i^-rM<**«?***o-r*}n«m». 

mtJ2 0©»fffi^ji (mtiMKA. B) (C*Jt,»-C, m 
^■118® 1 4 tm^a^ISS 2 0 <b©ra©»n3l«)E ( E = E , 
- E . ) fc J; 0'tS*ffi*t^J±©^{4^ a «c tbt^ij U tcmii. 
M ( E , - E 1 ) «cjFf -r -5z:;X«^SS:tHJ9!f^ ^7 omm^f)- 

^SSctH^r7*n Btrf&©/h3i'Si*^ffi[rt"C) > fU-'^^- 

/^• H 6© 2 ;^^^^SfctH^ V *i 1 Mm©;*:ff 

«tF*3 (m«0. 7~1. 2^> -C, E.-^±g|5.'^•i^-> 

i TSP-'-^ - > <!:©Fb1 K:*ji,»r BW^m -^©l^ •& 3 ©Mr 

7i^Sn'2>itiE%3> h^X hp (±gU.'<^f->*>P)©i: 
[0037] BP-^, la 1 1 CC*Jt,>r, ±g|5-'^•^-> 

«A) *^e©^'X^d^Sfta59!i^ (.mm-VTfkt) vtr^ 

/^•^^-> («KB) *^6©i:;i>:m^fijct[i3S!j* (-Mm 
■Cftkf) vt<Dm: (n>h-7X hp) 75iAt<;S5jIW 
Aj:»|])imEE c?:jSO*. ;XCC±g[l>'^•f (W»A) 
6© 2^X^^)Ka*n *^ 1 S^^^^©/I^3 ^jcit^«irt«cA* 
<J; ^ (C|i^!^|^!B!l±©^{a:^i2 a CC itfll U /c^ficS ( E , 

-E,) ^mv^. "^o^tbr&i^^^-^ (WHO) A> 

6© 2 ^xm^Sttti^i? Hi 1 Mm©:*:# %i¥^fiirt(cAe) 
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[003 8] lite, m 1 2{c*ji,>r> ±giJ^<$-> m 

6© 2 V *i 1 B^^^a©/J^^ ^c^^fiirt cca-s 

ii^kcw^nmho'^mimaictmLfcmiiM. (e, 

ti^icl*. ttlii^E E c €:»namEE d 's i8SiI3gr -S 
■5. 

[ 0 0 3 9 ] S 1 5 {C«. t^^f!j:aiE{bS!J2 7(27 
a. 2 7b) *Jcfc<>'«^S^fl=g:Sg|52 8 ©-^©?g.^ 
^mt^W^mJSL^^r. 1 3 !«. CPU. 13 2« 

3 3«C/D^^gl52 4*>e.a^tl.S7'5>f JUil^^* 
laHir SiH^^ •=& y . 13 4 ttSST'- -9>*IS^O 20 

iSiEffc? n/ttf iR^tajes n/ttsaE^fr^=&tatSf ^. R 
1 3 eijf'-f i3 7«c 

'Scmifihtii,^%mn.. l 3 9~1 4 4«W>^Sr-r'i 
-X (I/F) I1SS> 1 4 5«§^«:^^-rS-'<;^-C* 
■5. 

(0040] ^«IJ®S|J2 6 J: 0 1 3 (c^k-T 

^^^^mitiy. :^T~'jmmmbo^um\yXWi^m 30 

5. -e-L/r^^**8fflJaJ2 6=fci3<Dli^-e. ^Jit)j?li*A:# 
^ffiE,. El. E,^SffiftlJ8lIgU2 3-CS3£L, ^<D%. 

^T-iiisi 4j;otHftfsnfc^-?^ita4. ^sfiitaigp 

4 7©*WCCa-^< tf-A{ilSjgl SCCi-o-CSSLJS 
AJ6>Pf©U'>Xl 8*/i-LrMS*^'^2 OfClSlifO. Hz 

1 1 {c J: <3 \mmn 2 0 -c^S 0 fc- ^X^i^-f'JSS't 

2 7 it. A/D^m^zArV^Wi^tifcT^i^^immm 
^^mmJ(f:v 1 3 3{cfBttL> ccoiait^nfcf'-:;'^? 
;t'iS^{t-^*r'-/ 1 3 etcaTSL-. co^jj^S 
n/c7'-^i^5';uiii<^fi^{cfcWSH2. S4. HI 
6 te J: 8 «c Tnf J: ^ «c y < ^? - U 14*1* ^> ?I 

^K)!tL.■CJbg|5«:*^>>'^•5^-> (t-tSASfcttB) 

-:5i»rcpu 1 3 1 ±imai-stitc'fiyf}immia 
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br/N'$-> (WMASfctiB) fia|^«Ji-g|3 
tatt^^s (sf») 1 3 7^«:iatt-rs<b^^cci!sm#i!|^!i2 
o±cass4$nsfi^«<Dfi (m«K-xfi) ^a* 

mS. 1 3 5??«rrai»t:fi?iI^«R AM 1 3 AiCtZ^SZ. 
rjiis. j-iH-y (IvtaAS/cWB) ©Ji5Wc-5i,i-ci*. 

MA B ) (omtm'&mtii br^fes-ij^sjfi < . 

CADT-f 1 3 8 <!:L-Cffe.n2>iafHt$5K:S-:3t,»-C 
^I^lS^i5£4^f5C<i:*l•C#^.. S/cCADf^-i? i 3 8 

!|#«:±g|J>'N-^»->{cKrstf$S (fl^tS 
P^mt>^tf) ^)SS^) *m^ti?><D'C. COtfffR?: 

CO 0 4 1 ] '^K.mMmii2 0 ±t^isi,^x^^mmm 

S{^t:t.5)/cit>K:. ;^^-i^MSPg|55 o®Silffl)«:*-:Jt,^r 

iI§n'5>S->'<^'->©SI^fcML't:Sli{jiEo. El. E 
1 ^r^fRii-St^ 9^T?mfi:ftiJaigP2 3 -c^M^W or 
1 4 i ^mtSm 20 t <DH©»Dii^lI ( E , - 
E,) isj:^MMm±<0^i^'^maicttmofc^iiLM: 

(E,-E,) =&mmL. i&Mf^m2o±icisi.fhm'&s 

om^^-^y-t 1 1 •e«^ttlL/rA/D^glS2 A:XfV 
^^Hii{|!<i^«c^L/-riii^^*y l 3 3i,cf&mri>t 
^^tcm{aMW2 3t?^M»bfcSSfi[Eo. El. E 
. © f'- ^ *:^^*flJtaiS|5 2 6 L'-CSm L , «R 
AM 1 3 4CCialSt-5. C PU 1 3 1 ±fBll^^* 

'j 1 3 3«:ia^,sn/c7=e;'*JHiiiisft-^©tfi-c. i^gpis 
s^sa imm) 1 3 7(ciatto/c (^aisofc) -'<df-> 

(1vt®A*fc«B) ©i+3(|5Jf$tt<i;— arS^^CCfcttS 

A £ B £«: «fc -sri'X^^fifcW^T? (c^ftiS: o/c7=i? ^ 

»U-C«^«RAM 1 3 4{Ciatt-r5, SCCCPU13 
1«. m^L^tRMAl 3 4{CiaitO/iiiiiW©F*3. 
^^^Stb^ rj *s 1 MM©'h3 (±g|J-'>- i» - 

jitu-c^i'-J^Tf 7**ffi;^Wi^/ct^^§) -c. 6*^*>iii 

#13> H i&«Sfciiil.>SmfiiE.. El. Ei«r* 
C©«as{)6)nfc§SfiiE,, El. E,?:jSiEtft^ 
{yX^^m^^U ( RAM 1 3 4 * ;rc«^1-gI5iaif. 

j|gi3 7) (cfait.-r5. j^. -;xm-?-]iicmj?ftS57«. 

RAMI 3 4{cfatS.snrB^-r*-5. ) {ci^turSJcHi 
$^T,-5-'X^^©siJ^t?ss$n^.. se^r. cpui 

3 UJ, /N-^-^ (l^fMASfcJiB) ©i'fj!5Ji5«<i:-S: 
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(0 042 J SfciiitE±f^«:*jW53>h7'Xhp«. 

- > CC OC ^ T^J^f t S nfcH^ ^> 3 ?Se[CDJ:h*t?#^ 
(b) «cin-rj;'5(c. ±gi5-'N-;Sf-> (MMA) 

m.^(D^<i'~> (tf«A) «It^«:ot,it¥ 

3t<»n=SE<Brt) K.nr?>m.i&<Dmm.mm (&m^m tc 
/c5=-i'-i?r lae (b) (c) «c^tj:^«c^ 

5, Seo-C. CPU 1 3 1 W> US <b) S/cWEie 
(b) (c) {C^TJ;^tC. -'^•5'-> (ttMA) mmt 

[0043] WX.. C<DftJ^«:ffi5iLr. *SSsj-«S.!^2 0 

(c^^ u *3 6 Y {c{£ jlr^a-r ^ c i t?— 'XtuH 

CiJJiae (a) {C^j^-rJ:'5icm^,||€:^a(C^2rS 
A5;*:tl,»it^^Cl<!:«06 (b) ( c ) tCTF-f J: ^'icg 
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gil/N-^:->iTSI5-'-!^-> (±g|^>'^•f-><^>ra|!il) 
fft^ffl-C^ifPcrdi-ScOi^FSfflJiiT (06 (a) (Cn^f 

E,. Ex. E.*3SE<i:snfct^is^^fibriEts-r* 
[0 0 4 4] itc. mMrj:^^<D^:f3mtvx. 

*5/J^ $ I, ^ i c <k im^^Mim—mm'Sim^m^^ t 

n*^— ©iii»fc*5 » ^±ip-< ^ - > i Tg|J>'-? - > 
*it»L/. iiiK<i:i/-cfa^.r€), iattu/ciiiM©F*3aafe 

30 l^trSiBj-rs. ^e*. 0l*jJ:C>'iai OK:^-rJ:^<c# 
*tK©**jifi-|i'^±®J)naSBEER0^ttMI^!(«5±©mfiC^ 

7 *fc«RAM 1 3 4«:i5S0t:*iWtf^l.». C©Rg± 
iaj5]5S©Ji5!!gnftB3U/c<fc5{C. iS*fa!B!l2 0±5C*iW 

fci3:iii<^©<l-^^-fe>-t^-i l-c*^abt:A/D^I^S2 
4-C7'i^di';Hii^fi-^«c^fl^o-ciijfSx*'; 1 3 3«cia 

[004 5] 'xv:m^mn 2 0 ©^ffi^^?rs^-rxffis 
ag-rsMM (±g|J^^•^^->©tts> iTSPcc&at-s 
1 3 5^4fflt,»rjiS-rs. c p u 1 3 n*> Ji-smsts 

50 mS. 1 3 7 * fcBR AM 1 3 4 iCSatSSn/cJifBMa^f- 
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(m«ssaE,. e.. e,) ^sim^i^. w. 

-^K:>FtlD3-ti:-CRAM'l 3 4^(Ci3tt-rS. C©*^^ 
» di6®S^jii5ffi3aj*r7*5ia{i lt?a5!)<3. L/*i4>TS|5 

u. cnfcm-rs&mfeEo. e.. E,>£**sc<t 

[0046] iXfC. «^^«=IS:S§|52 8 JCteWS^^ 

i,it:^to3SSsnfcfti^E^{i. RAM 1 3 ^micum 

AM 1 3 4mipp>mE.it^tifc^m^^ (smfiiE.. 
E». E.) '&Ki±Jor^**ijm2 6*/M.rm{4$ija) 
g|J2 3«:5tur^-r.5ci*i-cts, 

[0 047] ^{4$IJWS|52 3 tj^^t9:Sg|J2 8 
fcCi-C^5esn/c«^3E^# (SUfiE,. Ex. E,)«c 
1SSe>*«liBl2 0«c*f-rS^feEo> 1^S*l^i^± 

•rsii{iiEi. 4(c>(t-rs^ciE,4*iiffli-r 

2,. (E.-E.) 4*i6l!S»J-|^1J!l (BlJH-) 

2 0 S5-C(D^fi[M**Lr*J i3 . H 1 ItCTTiLfcmM'mE. 

E-c*-2.. (E,-Ex) itmfmm (^) ffi± 

( (Eo-Ex) «Cj:bW€.. ) €r^^fc5-a-fci»^0-;^i: 
cne)2o©>'N-^^-^??:SfiL$ir#g|52 3K*jt,ir 

[0 04 8] C:iiP>«CJ:0. ?g[*tli!B!©»fM^jS 
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[0 04 9 1 ;XCC2|s:%?«lC0&SmT.^«rffll,>-C¥^(*'t' 

2 0±K:ig^$-li-S^*!^L'>X (Ifim^^J^) 18t. 
*f^U>Xl 8 <!:•^'x/^ (tS^mW 2 0 ©ra«cS:W;rc: 
tj y KI?01iE{'t-^#S 1 9 <b > "5 x/^ 2 0 
■?x/^2 0*«}#f S^#2 1 <!:. ^^2 1 =Sr 
^U/c>){aa^«)0/cO-r5;^f—i^4 6<!:, 

2 0 (3r)aaoA>6^tyfc-<^iiT-«:n;>c^^=-*^tas i e 

(C*Js6-5>/cfe©ExB (H^E (electric field) 
|?B (magnetic field) i*i#-^$*T.Sfe®) 1 Ti. 
lg|3^ffl-fe>-tM 3i. il5S«lffi-fe>lM 3*^e>#?>n 

.■^{ig^ia^f •2)M,'^.fiia$IJWS|52 2 d:. t^-A®(Sj|g 

1 5*$wu-cmT-i^-A©^S'£ji^-rs^Wiaigp 

4 7 1 , 2 1 ©«{4 E , ^iia^f 5i**st'&3iflts)a 

1E4 9 . ■tf'Jy Kt?©^Ef=t-^^g 1 9 E ^ *M 

.1 i. -^x^^t^^mi 6 ioom^^rA/D^fn-r-s 

A/ D^fegl 2 4 t . Si^^ -t y 5 2 *i J: O'il^tbl^^^ 

7=iy^)i'mi^=S:!l!!M-r?>mi^{iSM^2 5 i. A/D^flSs 

5 txfcf'i^ -"Uiii® J: 0 ^^S^ft==&jSiE^ b-r 
jSiE{bg|52 7 a <!:> ig«l^^ft=3aiE{bg|52 7 a-CiSiE{b 

g|J2 8 Xf^— :;'4 6 4ftlJ^f S;^?^— i^|lJt»g|55 0 
<t. Ctxe.:^«:*W-rS^{*$WgR2 6<!:. M^T-UM 
14> e-A<B[fi]gl5, )lft!au>X (g^^Tfe^lS) 1 
8. ifVv b-^<Dmaf=i^^m 1 9tecfc(y'*l6^l!l!^ (i^ 

n) -e^>S'?x-'^2o^*lR.^fil>/c^^gi^i:^4a4 5^J: 

[0O5O] 3t:->;^7-A©i^-->->;^?riai 4 (b) OC 
t?$)-ofcO . i2)^fe^{cteW.2.±JiiBiia<tTllieifIi * 
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/^) 2 0«:a-7'^>yo (.Xy-v-fZ lb). {4g^ 
bi± L/C ( ;^7^ y 7" 3 2 b ) fS. «l3E^friaiEjhSP2 7 

b) . T>D-r-f Vi'-r-S (Xf-;' 7"3 6 b) . 
[0 05 1] 1SI^<*iSiE^bg|52 7 a CcfoS:^ SltS^ff 
<7)JSiE{b*!!:ffi (Xf y 7'3 3 b ) C P U 1 3 1 A^f> 
^f*SIJ?aiSP 2 6 {C*f L.t:tg<^?rl±l L/-C^*$1Jtaig|5 2 6 J; 

tbLfcl^iN- 2 0©SS«::^**«^^J;^CcS* lo 

1 8©a€fitg*ii,'^{4g*iJSi2 2 -egi^r 
■5, C P U I 3 1 »> i^gPfattilg 1 3 7 AM 1 3 
4^{C*giW$n/c^*^i*/c^^ j^-?:«^^IS: 1 3 6 

®^^^-{cg«^snfc^-?-»i 4CD^<aE.. i^y 
-y F^©mEttWS:i 9©m{4Ex. 1**4-^2 kdh 

2 3 K:*jlt&ili®m{aillIM5 1 . if'Jv f--S{4SI3^4 

ffigsfltaigR 2 2 L. . ±i^mm 2 e ^t/Mz-cji'^ l. 
r^^^asi 4i*)(Dii-?^%s?j-®ju>xi a^ftbx 

'^x/^2 0«CBgWL/. g?)^ (>t;x>'N) 20©^M*>?>^ 
i-rS~'X«^«rE X B 1 7 iCJ:>}msb-C--Am'f-^m 
gi 6J:f)iii^S:«ll±IU> A/D^S2 4(cJ:»5f=^ 
fJUiS^Sft^fC^T^.. CPU13U*. A/D^^ 
g2 47!)iP.»e>nS7*S^^'J«<llft^4— Biiiflt-^* y 30 
13 3 (CiatgL-r^m^S 1 3 6 (C^mO. C<D«jrS 

{c$,S.'N-a'->Sr^— tf*iv^xaf©A;'3#^l 3 51? 

ic^'^j-i^-xommnm^nihuxRAM 1 3 4syc 
«5i-si5iafg^g 1 3 7 octatt-r -5 . c 5 ism 0 

<fc-3-CtfcS-:>ri,iSt»fB!&©t?. CAD7='-3' 1 3 8*^ 
6it^f r . RAM 1 3 4 SfctmSPtBtt^^a 1 3 7 {C 
leltO-rfem^ fi^o-C. RAMI 3 4*fc»i^Si5ialS 40 
^gl 3 7{Ci2tS$n/c/N-5f->©J^1*tf$S(C«-iH,> 
■t. -;xm^«ltUSi 6 J:f3«^m3nilii^«:*fbrjg 

[0 0 5 2] >X«C. C PU 1 3 1 *^e©tg%«C<}; »} . 

®gi52 6 =&/M.rxf--y*ij'(aigii5 0 'SinmmwLx^J. 
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mms^z 6 uTin4*i]iaisp2 3 >s:pmLx^^iiE 

a. E,. E,4BFf^©b'-^9=-C^H0. ±mm2di 
ftLXiU^ LT^CO^frK: J: 0 9iS S^-^fffig^ 7 -fe 
h «:j»<-^iaaftlJePSII 2 2 (esse 0 . ^{**IJ'# 2QifH^ 
rJg-^L-cm-T-Ml 4J:0<DS^^i®^:)^^U>Xl 8 
€:/i•0r■?x^^2 OtCflSWO. SliffiE,. E,. E,(D 
^M{Ctt.i;-C'?x-'v2 0±Oigl'3JS3n€>±g|5''^•:^'-> 

E X B 1 7 (c<j; 0 m«>ri:;x^^t^^ttJS 1 6 <fc D la^is* 

iPiti>. CPU13U3:. A/D^^S2 4«:j;i3ff6 
n5Sm[4E,. E.. E.©^MCC)£l;r'?x^^2 0± 
©i^g n•5±g|5''^•^»->*^<j:0'TS|5>'^•^^ -XD^ffi 

Mji*^'?.©^ i^iSf;nifi!4iiif^^*y i 3 stcgamo. 

C<Diatt3*X/c-&Sfil[E.. El. E,®^MK:iSD;t7=' 
S^;S';Hi^<D't'-C> RAM 1 3 4 S/timSRiaiSiia 1 
3 7 CCiatt l//c/^• 5? - ><OJ^t^f»$a(cS-:Jt, »T±gl5-'^• ^ 

rj-r. SSgfeE,. E,. E,<D^JE«Cf£;D/c±S|3>'N-*- 

®K4tf«ti/. ^i-giJietts^gi 3 7^«ciait-r€). cp 
u 1 3 US. 0 1 1 *} Jco'ia 1 2 fCTK-r J; 5 «c. Jtspte 

«i|gl 3 7l?K:ga^UfciaM®F*g. ±g|5>'N-:>->*^P) 
"f-m.^^ n ifi 1 MS® A# 'ii^Sffll^ (TS^J-'^■ - 

^tiiiife3> h^;^ h o*sf#e.tiS^^{4E,. Ex. E, 
E , . El . El) i Lr^aJiatss^g 1 3 7 ^(ciatt-r 

/j:*>\ ia^lfefiltiiffiJJC^. ^.■^ag*IJ®g|52 2». IS 
$*S^tm2>-t>-l 3 0Ul;>3tC^=5{4g:i-7H2 v h^rJiniCU 
/c:^*fiig«cii«^Si|iaiS-tiS4>®<!:-rS. */cCPU 1 
3 U*. iilfllja].ffig|52 5«cfc-W-5mi*iiif^l:bl5#-K5 
3*i^#e>n-l.lll5S{Ctjl23ti/£:5«JPitt« (l^fC^tfeai 

t»f R ) * /c ^mm\m^m 5 3 *? w ^.i^aEWssin 
ifrfs©;^#)!srfS:fii^*=^+y7'u-->3> (gg 

^) -rSCtfCjCo-C. t^S^^ (SmfitE.. El. E 
.) ^{m\^. ^S^fri9;:c3|32 8«cfet,»-r<^2^# 

(s-naE.. El, E.) ^^btt^i^xm^wm^^ 
*s-c#s. ±iar>x^^)5&tH^77ic*f-rsi¥^{ii«> B 



(18) 

33 

tm^th^^hV^i, in^. C PU 1 3 U*. H^M 

iisp 2 5 (ctew i>m?L ^mmM^^ 5 3 6^# ^tx a 

t^T. iaSti^^ (S«aE,. Ex. E,) «:=<^+'J 
:/U-i^3>-r'SCife^^-C*S, $/cCPU13 1 

±e[J-'^•a^->*>^>©r:;^m^■fi!cal^77?:Sffi•r* 
* /c» c© -;^m^)Ssai^ rj (cj^t L-c 1 m'ik<o/h $ 
lait^iB^gas-rsi^, cAD7=-^» 1 3 83!p6ff en 

tt#B«cS-:Ji,>-Ci)a^-r-5C<b{cJ:-:)-C. J:i5®W'tc<^ 
[0 053] ( 

c <fc (c cfc o r, ii-gi5iaif^g 1 3 7 ^tciBiS s titcnn 

E.. E.) ^rjlSUr, RAM 1 3 4^(Cg:^iBK 

■rs. >;^«:^$iJia)Si52 6©jg^K:a-:Jt,»-c, ^k«c<^ 

(Xf-^.7-3 1 c) , fig^t)-t*L.fc (Xff ^3 2 
c ) f*. ^&*i^fr3SS£a52 8 (OR AM 1 3 4 If Kg; 

Xfi) {C*tl6-r-5.«^^ (SMficE,. E.. E.){C 

U Km{4ia^4 8 i^^«fiil)l^4 8 ?:SIIfflIl>rS 
^&Eo. E.. EiO^ti^ixifin (X-Tf :/3 4 
c) > «co^mcJ:0^*-5^,'^.aa:^7-fe5' 

fi'^CC^-^t.i-r , 7— i?$IJtaig|5 5 0 (OmUVi^ 0 X f: 

$ijpgiJ4 7 ©$iiwc J: »} tr-AiBi^n 1 5 ^m^^^xmi- 

laigil 4<fcO©^^f-A?:X:^[Sl(C^t. ^^t^SW 

ii!j«52 o©«s*^6^#e)n^>— iJcu^-^Ex B 1 7 -en 
>>:ig^^tsiais 1 6 K^fe-r -yj^Tt^tijs 1 6 ic J; 0 a 

t:ii»*!iilg|52 5«:fcw.5ia#^*'; 5 2(i:fa1ftTS, 
«j 5 2{ciBlSL/fc-^X7c07"i^:Jf 
ys®iii^ff-^IU±?:ilMbl5^S5 3 ritlSbrM 

^f**lJffllS|52 6 * (Ci'^lifiTjs^DfcflLgJl^fc^* 
-C^^|i|i«:MT5tt#R^i2lt^S (;^f-'y 7*3 5 c) . 
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c) , 

[ 0 0 5 4 ] BiItac./c^2^ft^iiliE{bg|52 7 a(c 
felt S«IS^fl=©aE<btoffli ^^c S^}^t?!l{Col,»-C|$i 

c p u 1 3 1 *i^*^««:^urfiS0fcJi3f©— 

•fe. CPU13 1«, SSiiE,. Ex, E.©^|g(Cir> 

w?,-;jcm-?)ijcai*Tj*ip,, ^»i4gi5iB«^ia (&«) 

1 3 7^^C^L'-C^§3£U/c^EH («gi9iMStlS±S|l^^* 

H) oc-:5i»-c©¥^-;^m^]S5ci±i^57'&itS[-ri. -eb 
rcpu 1 3 c©n-#sn/c¥i^ri>cm^fi!cai* 

(ic%-5«ia^ (smeEo. Ex. e.) «r®^-rs. 

[005 5] 2f:|Ste©J^SI^CteW-5^2©^?^«ai«> C 
PU 1 3 1 *s^Jit)»S{CSJSU-rJ§^L'fc«filf©Il'Xm 

^■fiS:ffi^77©it#«:tti^. ^«i)i^««:^l/-rJi^L.;^c 

i^TJi 1 CC3ai,»«^^f=t=*SSTS. C PU 1 3 1 

^mfitE.. Ex. E.©^JI(c)t;t;/c±g|5^N'^?-> 

30 {CifiU^^S^ (SmfeEo. Ex. E.)?:®^^^, 

[005 6] 3f:|^]||©0!li{CteWSI^3©^Ji5B^». C 
PU 1 3 lAJ^feSfSKHIiO-Cjg^eO/c^B'f©— 

©-;^<cm^)i5cHi^r7 *it»-r-2>. BP-^- C P U 1 3 1 *> 
0 *IE»jSWOris:if4^2 1 «ri9:gu/c;^f 4 6 4 

^0i^c*i6. ^siW2 6 ?:/M^-cm{a*r«gn2 3 

*$WUrSSi4E,. Ex. E.4Blf^©f-y9't?^M 

:^<$*II^3P2 6 ^/M^rtg^ \^-CW^WM 1 4 cfc 0 ©ii^ 
,«=&>Pti^U>Xl 8«:/M^-C'^iA2 OCCMWL.. 

f4E,. Ex. E.©^H^c^L;l;■C'?i''^2 Oi©*^*?!! 

$ n ■5±gI5''< ^ - >*J J:0*Tg|5'''f - >©^ffi§I*?S*^ ^ 

50 ife^-r 5 E X B 1 7 (c J: 0 ftj^T r.;xm-^t^ 
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tHSl 6 .fcOSilfe^rl^WL.. A/D^miS2 4(Cj:0f= 

i>it)mmim'x.mko. cpu 1 3 us. a/d^jis 
gij/-? if - > (D^MMJ^** ^<Dfi>^ jua^^riitjt^ * 

13 3K:i3mL. cn^SmE.. E,, E,(D^ISCC 
C©a^3*xycS^{4E,. El. E.W^HtciSO/cf 

^ffiE.. Ex. E.'&A:t>^l81 3 5^*fflO-C^'; f 
7" U P) . 1 3 6 ©iSMCC^T^ $ nfc^mffl 

Eo. El. E,(D^K{CJt.t;/c-fy;5fJt'il^«Sl^l^^c 

Eo. El. E.) ^&jl^o•r^i•Si5latt^lgl 3 7^«:tS 
t^ssfi^^cDsa (^ffi®»iffi^j§) testis 3 -tt-rtBti 
■r -s c i # * /cc p u 1 3 1 

(SmSE.. El. El) cDjiiE^t4W*>o/cti^. 
©jliEjb 3 nfcf'i? tS» )l'mWt^Wp^^ 1 3 6 ©Hi® CC 

[0 05 7] *l|]te©J^Sg{C*jWS^4(D^Ji5WWs C 

pu 1 3 1 i!)i'f-ifymmi^^mLxi^^Ltcmm<DiL'^xm 

<D^c(,w^•$->•r&or*>«^lfeff= (SnaE., e,. 
Ei) (omm^-c^. ^iiimvz^r~i>rvfi)i^ch 

SteOJ^l^tcfeW-SI^SO^^m. CPU 1 3 

nti>Rf>*)K.. m^<D^i&ism me (b) (c) tc 

El. E, ) *SS-r-S. BP-^> l!g«l2»fltl©SMCC 
^^^l9?rSI![*S-r S C t tc J; o r 9^ ■I' - J^r 7"<D3^ 
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^•^•S^tt^rffiaT S C <!: t 
[0 05 81 ;*:||l!iS©J^Sg(C*iltS»60^Ji^^Jtt. C 

PU 1 3 1 As^»s?»ccgsaL-cjg;ei/fc«Bif©-'X^ 
10 K*ji,»-c^:^i6j*i 8 0^^t:4>|s]-^c7=y^;Hii 
if - xo&m.'ki^Mr 2> c i (c <fc ^■c^ftswsp 26* 

/M>-CE1 1 7^c^•rJ:^«:i^[>'^•i^-> 1 7 1 ifimmstx 

?>m'm 1 7 2 n. -ecfs^^-^i' -> i 

7 1 (c^ftLt:®^-^©^:^!*!* 1 8 o&^^x^^m. 

1 7 2?: 1 7 3teJ;i>'l 7 4(cj;»3aiS^3Eb. — :»© 
ft;«:JS3g 3 ti-r c ©SK L /c-r i? ;Hiimft-^ t fft*© 

iE!&*^^fr (S«t!iEo . El. E.) ^mmr?>. rj: 

fo\ if - > 1 7 1 tc ^ 1- -i'T C fcHi'^iC 

tt^S©S^«i^l 7 3*jJ:iy'l 7 4{c*ji,»-C7'e^i' 
)l'mi^t l,XJ-<^-'> 1 7 1 (C*jWS^Ig©TiiSflJ5c 

^1 7 5*?ii-»fcj;^^a:fe©*5i^t)ns. ts-or> — :^ 

©^3^*>^f#6n.2>7'J^i'^l'iiMi*ft#* 1 8 OSSfe 
L/C f^J^ ^ juiatSft-^iftii:^©^*.^*^ i=>f# en S t'S^ 

30 l(,C^^^~•i^Tyy'i)^^Ofcm■^K.I,t. -'<iJ->17 1 
©H{SKctei,5f Jli 7 5*1:^— iSc (M) 6ur^t>n-S 
CiKiriS, M-ii->17 ICC^-v-i^r y 
i.»it^tci*. aS©&«2ISl 7 3fcJ;0'l 7 4(Cfcl,» 
r7=t?if;^^ij®!<!:0r>'^•if-> 1 7 1 {C*SWS^2E,^© 
TiifSMlcM 1 7 5 Ltj:<rj:r)^ -ScS^^lS < 
S. an^. >'Si»-> 1 7 1 {C^ + -t?7f7**ia.0^Cl,» 

<sia^Sfe# (S^{4E,. El. E,} ^m^-r?>ct*ix 

#■2). C©^5«?ll«:j:n«t*t^2m;a©»rffl^B©t» 
$B^cL/(i:jiSiEi5:*ia^f*=©^*^"5Ifigi^j:^>. =^f**> — 

40 :/^©^i^*^e>ff e-nsf j^if^naistfi-^?: i 8 osk 

iyitjmiSimnt^ttmtiCtK.^r>X. >'^■if->l 
7 1 ©MfflKCfcCi-C^F— SC (M) iLT^^^n^Ml 7 
5*1Jlffl-r'5Ci«Ccfcr>r. >'^•if-> 1 7 1 «:4Dfc5=- 

[0 059] 2^j|JS©Ji5aiCCtJW 2>IP7 ©^}KfiJ«. C 

PU 1 3 i*5^*S»«:sfliL/-cfgSU:rcti3f©r^X^ 

a*ta!^±©*s«it9!«tcoi,»rm^^*lssstiii^SL-c 
50 ^ti'^txicmifi^^jmm'k^aio. m^itimm 
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{4E,. El. E.) immttcti)ivti>, micitt 

[0 06 0 ] *:jeiS<DJi^SS(Cfc-WS^8©^JI51?iIl3:. B 

m-asm^t^'&mmt^Rf^')^. cpu 1 3 utmm 

«?cr)ia^fFffi>'^••7 - ^f^r^^^lg 1 3 6 VCWprt 

&^{4E,. El. E,{C*frCS-a-C^^ai$tx/c7'i^5fJU 

(SmfeE,. Ea, E.) «:^L<rfc65, 

S/c. iy±ittH«D/ca^©^t?4*^L-C®iE^c 30 
*l^^(SmfiiE.. Ex. E.) 4:S:£L/T^jJ:i,»C: 

[0 06 1] «±iftBjb/c=fc^>«c:$j|)!iS©Jf5Sl^cJ:n 

w. sa©faa> xfl©•i'x>'^ (M^iastiii^)) ^itiE 

^C«lS^f=f= (S^{4E,. Ex. EJ -C^l^-Ctf. It^ 
(OSiMfOh-fS-h-f . a^©Ifi{C*sWS1ll^^caffi©»r 

XR5-^^-ffi^?©tJIS?:j|31-r-5>C<b*s-C|tS. CtVtCcfc 

M3tXg©iian©it4>5C*jC»T?fe=¥:S«J{C*J^-C*^c 40 
l,>affi©8'rM11Jj§'S:W-r^> h-'^•:^^->•^,tfi^flS''^• 

ir- >{cfew ^m&u'm^^'Amo^^ > ^ w > 

[006 21 'J!K'^i^Wm'^i>n=^-W^m^X'=^MW'0 
XM^©M*fli®I±©''-?^->?r*feffl-r^i^^7^-i^®^ 

3©ilJfe©fl5fii.(cot,i-rs 1 8 ^w^^xw^nt^. sn 

i®i4<i:. e-A:&^S3-ti-riiiMb-r2>:^cto©t;-A 
1 5 1 > ab S -i; xy^ 2 0 50 



x-'^2 ocraitciai^fci^'; h'^©mEE<^w©i 9 

■^7X/^2 0?:^}#f Sim^2 l?:SgU■C'?i^^ 
2 O^^SU/cO&S^AbtcO-r^)^^— i;'4 6 i. 
H7iyN©a®*'f>^4.0/c-i>:^^«:i:y^^^tfttiJS 1 
6(caat)5/c*©ExB (mWE (electricfield) L 
ISIfB (magnetic field) i^sf^-^Sia-Sfc©) 17 
i, iSSt^aH2>-lM 3 6. iS§*^lttH2>1f 1 3*>6?i 

6n•5'^'x^^^B©iifSttfa^cs-:J^,>■c?ptt^^>Xl 8 

©^.■^.{4S?:i)51lgr SM*fiCS$l|®gi5 2 2 i . Affl 

[6111 1 5 Lr^^-e- A©^«:^ja-r 

SPglJ 4 7 i . SliMf^ 2 1 ©^fiC E . 

ai51^4 9 . f F^©^<^#^S 1 9 ©HiiiE, 

^ftlJiai-r'Si^'J 7 Km&S)SIil4 8*iJ:CX'^T-ifSiSl 4© 

miE E , ?:$ijsp-r .si^iigmfiiia^ 5 i *^ 6 )i ^-miLVm 
giJ2 1 i e <fc »)©m#?£a/d^^ 

•r^>A/D^^S2 4<!;. V 5 2 *J JcCini^tb 

iJ^SS 3Ai6>i»3> A/'D^«&S2 4-r A/D^^S 

n/c7=i^^;uiijfia?:j!S:a-rsiami!!iagiJ2 a ^ttw 
$B^*i 6f# en •5ts<jfeS>p|-^<i?j©^a»fffi^3SK»-:Jt,i 

-C^^ft=«rJ§iE{t-r.5«^S^f^3iiE<fca52 7 b ^ 
*^a^fl=JgiE<bg|J2 7 b-CSIiE'fbSn-rjM^Stifc^ 
^4ia^tBtifSlSI3£^fl=^^S|52 8i, X7^-S>4 

r 5 ^^Mtaisp 2 6 <»: . '^^mm 14. - Asrsis 1 
5« n^mviyx mm^m) is. v k^©^ii 

f^##l21 9*sj^Z>Wi1^$^^ (1**4) ■CS>S■^x>'^2 0 
^*iRS«)0fcK^?4S4 5 <!: J: tJ^C^o 016 iS^i 
2)©», t^a^ftSiEfbSP 2 7 b T?* 
[00 63 ] :^iy^^J>.<D'>-^yP^>S:m 1 4 ( c) (C 

nk-t, u^mimm 2 0 =s:m^r ?>m^(oun^ o 

ap^. CPUl 3 lit. Hl*iJ:0'ai OKmTia 
<. l!S*lffi>Pfm©«SfCM-5-C^M©*T®*SJt*1«)iX-r 

•2.tfitWli«cot,»-c©i«*4±©l]ajimBE E Ry^^*4±© 

mfii^;)Ka<!:-^XS^fflim5S!)^i7i©M<^?:. A:^?^® 
iri 3 5?rfflt>-CA;'3$n/c|?®lfiifC»-:Jt,>rafftW0C 

^tBLT^f-gptat^ai 3 7^(csEts-r.5. ;x«:i!Sirt^s 
M».mommt>c Id d fcaffi©iwM«3t €:i«j?s;-r 5 m^&u 

^is^i 3 b'&m^^xi^M-r^. CPU 1 3 u*. 

m.-r?>^in(D~:x'^^mmmri*m^ito. 7*^6 1 . 
*tm©— ^>:si^»ai3i**77 i©M ( 3> h h p ) 

*s5g^^j:«^2^<2f (SmffiE.. E.. E.) ?rgSU. C 
n?rJMiE)St^^fti U-C, nSPfB^ilS 1 3 7 Sptcie 

tB.T2> ( ^ ^ 7'3 7 d ) . ^rmmmmm \3im 
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[0 06 4] >>:^c|||^gtc';'x>'^^:^^l2•rsc^{c-:>t>r 
(SHaE.. E,. E.) ©^o**>6tfea 

CCJtJt.^?.«^^f*€:il^L'rR AM 1 3 4l?{Ciatf.T 

ix«c^#*iiaisiJ2 ed^eotg^-c. RRg{c^a-rs 

.i7 j.>'N?rO-f'-^ >i^L/ C^^f 7'3 Id) . fitg^to 1( 

■a-u/c <;^r-;'^3 2 d) fg, *^^fl=iS:SSP2 sicia 
in^ffiniis 1 ccJ:os^^liE,. El. E,©-?-n-en 

m'^.fiiS»MSI52 2-Cg[^-rS (X'fy7'34d). C 
:^i*»IJiaig|52 6 *>6©Jg<&«C J; 0 Xf- S^4 
6 €: X 7=- - i^flJtaigP 5 0 6 ©$IJ»{C J: 0 if 5E<D3SS-C 
Yl;\^l,cmmbrj:-AiP> (CODY:^[fiICD^S«t^-Aill^ 

7*^6©fO»«: br-AiiisiS l 5 ^m^^xm^WM 
1 4 cfc ») ©m^ i^- A^x^^rsiic^L/Tii^xs-Tt^a 

2 4 •c-;^icx7*j^ ^^mi^ff #fc^^ L. rsi^fesaa 
gp2 5<Diiifia-^*'; 5 2{cfais-r'5, ^x^ciiiiislt®^® 

y 5 2 {ciatts titcr^X7t7=^^^}mm^'^<D^ 

gO> iltfe*aag|I2 5rt*/c«^«WS|52 6l^©j<-* 
ytClEJiif ■2. (X7=-f ■7'3 5 d) , >^x/n2 0{C?tt-C 

■ti (^^-rv^'S 6 d) . 

(006 5] 5^|^(Dje,^5c J: SIS 1 (O^mmit. Mlfe 
(SH&E., El. E.) *-?-cD*$3Sffl-r^.f^*D«3 

{c. »iisSt-rt#e.n.5*^^ft (&m{5iE., El, 

•ffc) -C+t ';7'U-'>a>T-5>CiKJ:-ot:^l?S©'? X 

±g|5^<$ - >© jf5<^-^Jis J: -c b-r * e> -c 

[0 06 6 ] *ID5fe®}KSg-Cfc. ±iim2<Dmm<DBB 
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[0 06 7 ] ^XfC2|s:^B^{C(^5^^m?:ffll'^t:^^^'? 

7'A©»4©iiifi©J^s§(coi,»r0i Q^mi^^rm^MT 

01 9l3:*l%B^{C<)^5S^«SEM©-^©JKSi 
iS4l6i3-ti5m-?-,taMl 4<!:. A*^23-a-t:iii 
2 0±«:ifeiKS-«ir5«'^U>^l M'^U^Xt^ 

m'^Z 0 ?:^UcOfiS9l«t)bfcOTS;^7^-J^4 6 

ffigl 6«:*«&-5fc«{>©ExB (^^E (electric fie 
Id) tmnB (macinetic field) i-i)i{^-^§n€>fc©) 
17i, i«S^SiaH2>lH 3i> ii53*^IUH2>-tM 3*^ 

X 1 8 <Dmf^Mm^^^ri>m!^Mmm?^ 2 2 1 . e 
-A«rsjs 1 5 «:fil®u-r«^ i^-A©«iE*K^-r^. 
*3E»giJ 4 7 i . 2 1 ©^{a E , amr 
n-^mwm4 9 . K^©iiBE<^-¥^® 1 9 ©^ 

aEi=£*lI®)-r-5y'; f Kmai)5I^4 8*J<f:iy^-m^?S 
1 4©^EE.*$ljii8I-r^>iijl5m<aPl!g5 1 *>eJ&:5S 
fi[$WS|52 1 -;Xm^*ltHSl 6 J;f3©<l-^«A/ 
D^gl1-5A/D^^g2 4<b. A/D^^S2 4TA 
/ D ^ § tl/cf^t? if ^mf** 7^ -f ^ ^ ^® ^ 
5 5 (C^^i^TSili^^mgn 5 4 <b . SitWfS^*^6ff 6 

ni.M«lffi*fl^iii©as»TM^jt(cs-:Jt^r<^^#* 
jijE{i:-r5«^^fraiE^t$iJ2 7ht. m^m^PFmiE 

{fcgI52 7 b-CjSiE{bsn-C3i^$*afc*^^«^^rlS:;£ia 
».-r4S^^ff^t9:ssp2 8 i. xf— i?4 e^wsj-r-s 

X (#^7t:^3^) 1 8 > y K#©m^^-^*K 1 9 

id^mm^^ (^m) -c&5■i;x/^2o^*lK^l»^L//c 

X?g|ief4^4 5 tJzt)tj:?>, m 1 6*Jj;0'ia 1 8 tmtj: 
€.©«. iiit&*!!:ffigI52 5K:f-^;ir. iSfliaTSSBS 4fc<fc 

{bS|32 7 b(Cfe. ilftaS^gU5 4©«lfil*«r5<!:^^(C 
*xi? (^^j^#|g) 1 3 6?:Ci^t:t,>S©-C. *-i»5 
5K:f-<;^-C*x3? (RS^^S) 1 3 64ffll.>i>C<t7!)i-^ 

[0 0 6 8 ] *i^Xf-A©i'--5^>-^«. 0 14 (c) 
iCTjk-rtxK. ^3©JgJS©0!l§'i:|lHti-r-5. fc/cO, 
;^ 7^ y 3 5 d icisii ■S^SEl*. f^«<fc 0 ©Ji^SJclie 
x±w$m^^i 2 6 e.©*g^«c ci:o;^f — e^46*;^ 

r - iJ$iliaia! 5 0 6 ©$i|?Bl«c J: K) Bff S© iSSt? Y:^!^ 
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miw^cj: «3 Atirsjg 1 5 ^m^^nm^f-mm 1 4 i 
[0 06 9] :if^iic:^mM('cmh'm^m^m^>x^mw^ 

5cDj|]StcDJ^SCCOCiria2 0€:fflt^riftgg-r^o 112 
g) i*. 'S^^=&^4S^^miFi|g®14t. (^--A^: 

9 M5*fli|?J2 0«:«J#-r^l«*4^2 1 
g 0 r |g*f^^ 2 0 J£r*2 b/-c 9 {aSt?^J?> L f3 T ^ X 

zr^Xm^^am l 6 CC^S?)^/c5?>CDE x b (mi^E (el 
ectric field) tm^B (maqnetic field) 
n-SfeCD) lit. ]g$t^tii-fe>1^l 3cb. ^g^^ta-fe 

U > X 1 8 cD^^^.ffig^I^SIT SM/^.{4a»SP 
22i. t^-AfifSiHI 5 4Srj?aibrm^t^-ACDS:S 
;S:||jgt--S^*fJW4 7i. i«3p4^2 Ic^mfitEo^S: 
11^^-1- -2»i**4^^{4S3^4 9. ^V-j h'^<Dmm^^^ 

z^mi-mm 1 4 cd^ee , ?:$ij?ai-r «>»«{apiii 5 i 
^^(^>rj:i> mfe^ijtapgp 2 1 i . zi'.xm^^mm i 6 j: o (z? 

S2 4r A/D^gisn/cT^i^^^^i/iiift^tattT'SiBfl^ 

gI55 6 ^Wt-5iiifll*i!:IigI52 5<b. A/D^g^S2 4 75^ 

JE{tgi52 7 a 6. igt^2^ftiljE^tgP2 7 ariSiEfbS 
2 St. Xr'-i^4 6*$Wt-S;=^7^-'i^$Wg[55 0 

<b. cn6ife»?:$w-r'5>^f*$i]®gf52 6 1. m^mm 

14. tr-Aiif^S15. (»^3t^3^) 1 

8. ^vym<Dmmn^^miQ^<i:mm»^mi^o^ 
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3f4) -CS>^'i7X/N2 0^4itXfi^L./cX^iS:ptg4 5<i:cfc 

SI efciD^'Hi 8<bm?^c5(Dt3:. mi^mM^v^ 

t^Cb(tC$>i>o ^cCfc. iii«MilgU2 5^*5l^'r/^*^?- 

A<ifS]g§i 5«:#^-5S^-tr-A(DiSr^a (^2fi) 

<J:a^X7"-i;^$iJW5 Otcj:-pt:xf^-i;^«:S;?f S-ti^ 

immsv^ 2 5 cc{t . ^af ijugp 4 7 6 1^- Atir^g 1 

10 scc-^^-sm^t^-AOilf^fi (^fi) teJ:^*:^'^'- 
i^$iJW5 0W:J:-:)r::^r'-^^*^tf3i±^^{4a 
^ffi) (Dt^-^ ({4St»?B) 2 2 1^5A:tF3tit:i,^S. 
[0 0 7 0 ] ^^'X-f-ACDS^-^^;^^*. SI 4 (fa) 
{Cm-rin<. m2CDSIJficDiff5Si<b[5l1ll<b-rSo fctcb. 
T.'rv'y^Z 5 cCCfcl^r. ^{*SlliaigR2 6;&^6<D*§^'C 
7.T-VA^^7.^-l>%m^^ 0CD*ir^CcJ:o-CR^^ 
(DiESr Y:;^r^i^c|gs&u?:c;&5e»sa$ij»4 7 
cto tr-Adi^gi s^fflt^rm^Jiaasi 4 cfcoom^ 
tr-A^:X:^f^a:c^SUTzi;xm^t^^ffiSi eT^^^asei 

20 b/c-;^:7cliieEfi#^«^aL'. A/Da^S2 4r-yc 
7C7't>^;nailt{i-¥ic^j^Ut:is^«itllg[52 5F^ccs:o-t 

$tl/c^a$fJiaigR4 7 Affl[SlS 1 5 tC^^^>^ 

^e-AcDiir^s (^ffiS) *sJ:?:;;^r— s^$iJiaigP5 0 
^ (fagtfffB) 22i^«i^r. ±ffi[iifi^^ ^ >; ccfstt 

gi52 bp^tMt±mrm\^26^<Dji^v(icnmL. £^ 
m2 itcTnu/cp^aH^^ssgtoT^^ffl-r^ciT&i-c^ 

C i b ;^ h / ^• ^ > IS^ <^ ^. ^' - > o I > r a *ffi 

40 ^*^;x>'^^<DteM^«?±(D>'^'^-->?:^^t^lT^^>:^■f'A 
CD^6-^1 OO^JSOm^tcoi^TEl 2 2-^112 6^ 

xf-Aomeo^scDm^^^TEir^^o ccdubcd 

>^*7;)j^i;/cJi^cc4ba>r. a 4 --He. ss. a 17.0c 
^T^^^C'fe>ifi 1(16) r«^tti$n^l5^s*fm 

50 f:>nh^^-vr vy'(Di%mc^i^xm{^^i^u^2biiC 
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[0 0 7 2 ] BIJ-^. S2 2{C^n-rilSS®JfJ,^«:*Jt,»-C 
^^^mJE\m21 a{Cfet,>-C> C PU 1 3 1 

1(16) •C*iai3n-CA/D^^2 4f^3n/c 

f -sSi^Tjifiitcms-ti-cmrtHe (b) s/c« 

(c) > fciC^llS (b) fCn^T«fc5«:5=- + -i^Tf 7" 

^s{c^^^gpia^$|g i 3 ? ^{ciatt-r -s . 9^ -r - y r ^ :/ 
0 :rc c t <fc s f^i? ji-iiifEm-^co^-f fcMi^oia til 

t:. *IS^f1=aiE{tSI52 7 afCteC^-C. il-gBtatt^g I 
3 7^{c1*tS^Stflig5©&a!K«{i:. ^^©ISjIK^ 

7*^ /c« T'n * fc Wm{4«H^S© 5^ f - y 7'(C 

#) (M;^«I16 <d) (e) feJ:D^08 (c) iCm 

■T) *5J^RJ4$n-5C tCCAj:^,. A:/cC. ^-^--iyryrr 30 

fc<fc^,^{t$I«=&7nfr^X7n©-7X4'f'--:Jj (^xi^M 

^'7:z.t>f-'Si {•7:;^i>m^) 2 2 2 <»: or^l-gpiam^ 
gl 3 7^K:ialt.b-C*J< Cch*SMSbt,^ S/clUCffi 
®©M^S*fii#l±©^0 M§ nS09;^5*9=- f 7-S/c« 

r V 7•iIgi*sg^c•5SM»rffi«S*^r■r5J#^*5*S© 
-C, -e©:^*-eZ^X7t©v;^i'f'-^4ffl5fr-5iii>f!?!li 

[007 3] :^C*>\ 9^ - J^r -J :?"iC J; S^-ftM^lgtcfc 40 
(5^'JS»») {C-:3(,»r«. C P U 1 3 uc 

tei^r5i?*6n5±ta^fb^iti!soc*jw ^)¥J^e«]Aj:B§s $ 
fca-:5i,»r^»t:fe^t,^. Sfc±faS!^tMti!{«i^octew 

<*IJ^«*») {CO(,it:«, ±g|5v^•d:->^It^ 
iTgl5^<*->Ml|S<i:©r5©lii^lS=>> h^;^ f- p(C«-:5 

{0 074} '^x^c^^f<cwm.^fm i'^x.j^) 
■r s c i ic^o i r Si -r s . s f tiSi^E^^istjegp 2 s 

j||5K^S-r-&^fiS3n/c?^t^lSS=t^'-t35©S^«:?sf 
E&-r.5-7Xi/ft^*i^FS|5iam^S I 3 7 5fj!»6iStBbt: 50 
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R A^4 1 3 Amc^'mmr^. •^m±wmm^2 e 

P>©Jg^(CJ:0;^f— S^4 6?:;^f— J^$l|ffllSP5 Ois^h 

©fiJPic J: 0 ff S©aSt? YT? {ClKaft L 6 
ffljg|54 7Aip.©$il^K:<fcO t:-A{B[Sigi 5^ffit,>rm 
4<J:0©m-7-tr-A4X:;^[6j{c^SO-c-fe>l*- 

1 1 (~i>:«-7-*^tHg|l 6) iPhW^UcZMKjim^m 

•^fc^ 1/ -ciiii^^iiSSP 2 5 ©iii^fep< ^ 5 2 (ciait-r 
v> ^ jim^^^tM^^ * y 5 2 Kiaiss n/c~y<:7C7= 

if ;Himft#© ^ V 2|s:*|al— -C* -S c i § n 

3 4^«:fatSSn/c-7;^^'f'-i»2 2 2«:^ttIUT:> ^ 
aS^J^aIg|54 7*^6tr-A^i6]Sl 5«:#^*^^-e-A 
©ffli^M (^a) s;'ftiitaisii5 occj:o-c 

i^4^tf3-l±-5^{4fi (StfS) ©7=-if ({411 
ttfg) 2 2 1 «:»-:5t,>-r, S?tfl$ti/cvxe'f=-af2 2 

2 ?r±iaJ:b$jJ3 nsr.^XTcf'i^^'-'Hiltsfi^ifii^^*^ 

■ttS-fi-, ±fB-eXi'f-d7 2 2 2(cS'3l,»-C^<bMti<i; 

*aSSI52 5 F*3S fc«^1*^WSB 2 6 f^©^ * U {CtaSS-T 

P-^i'Sfc«mfiiSl*l?li©) ®f^<i#l5l±«:l:b«J-r5 
Bg. ±ia-7Xi'7'-^2 2 2(cS-:yt<»r5^i'-J^Tf 7' 
{CJ;S^{bMt^t-etim©«i^<t«cfel,^-C*^»2t 

{b«MJ^K:*Jt,i-CjSS*{£T3-l±S) CiKJCo-C. ^^i- 

-i;'r f 7"ccj; o-c^^fflsnsf^s^i'^i'iBfisfl-^cc^'fb 

[0 07 5] tC^X. H6*JJ:!>'01 7{C7rTJ;^ 

9^ -f - i^r T-tc J; s^{b^Iii!{*«^{ b-r *©-c« 
7L\mPr-^2 1 ^9 oe[*fc»i 8 oaiiife3-tt5.c;i 

J; -o-r tSit^jiftlR^a 2 0 9 0 ffiS 1 8 0 gHls 

S-&r«^igg©^S:^i^«r^^r. wa-fe>-9-i 1 (- 
;j:^^«lttiSi 6) #>e.a-mL.;rc-;^C7ciiifiKm-^4t^tfJ 
L. > A/ D 2 4 X-'.!K5ty'V> $ ;l'®i{Rft-^«:^}fe 

L-^ iaiffeMssi52 5-c4sis-r5c<»:«ca:-j-c. ^%%mi<c 
m.-^xm-<D^'smm -ct^f sci^i-c 

[ 0 0 7 6 ] EI2 3 *l6?^(C«^2>^^i^<&ffll>-C* 

^{$Oi->'^il©!^)>*li=^±©'''^'^ "^^t^ffi"^* 7^ 
A©||7©||]|S©?^SI*^Sbfcllt?*S, S2 3{C^n-r 
^7©IISS©m^{Ctel,»-C«> IS*l^>l+l^!t«5 2 0 (2 
8) ^rP-f'-Oi^U. ±{WmU2QiJ^P><D^^^I^^ 
f)::^-f—V>4 6 4;^f— i^S'liffllSRS 0*>e)©*iJWcJ; D 
{Jg^t^i* «: 0 fcf^ « *^t^S)Pt«l1«5 2 0 ±© * 5 ? 7- 
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{~'<!K.'m,^^m^ 1 6 ) ij^hw^hfc'm i <Dr:^X5m^ 

* >J 2 3 2 (CSStt-r S <l:it{cil^iaffi3IJ2 5 <Z)W^^ * 
i; 5 2{cfBtf.-r'S. i)jtci5li;5=- 7 ■:f'S.tdif:fu vi;lLfc 

4>j:t,^, ) -fe^-tJ-i 1 {--x'^^m.^mi 6) 10 

■cm2<D-y:7C7'5^i?;i/Bilift#K^«lL'. t^a^fl^iS 
iEftSI52 7 c©CPU^35>?.«JjS53n55=-i'-yrf -T" 
flSgP2 3 3 K:4at»r. iiaiSffs^* >; 2 3 2 ( 1 3 

H 2 ©- ;X7C7^y f ji/iijfSil-^ t ©m*#m o r 5^ -f - 

(v::^^'!!^) (0«^«ia6(d) (e)*jJ:O'08 
(c ) tC^-T) %JfJfiSL-C>* V 2 3 4«CiBlt.-rS. 

•rsft!iffi*iSL/-r^n«:vxi7f^-ar (-7;7;i'ft-^) 2 
3 5 i Orx* U 2 3 4iCiattL.-Cte< C U 

(«S»i|i) «CO(,>r«> 9^i'-i?Tf7**iJSS|52 
3 3 «C*Jl>r*2i«>6n5±l2^-fb^J|!{K:feW-5^*^a«J>i 

(c*jw-5«iaS2ie (flSSig) {cot,^r«. ±gp^N-3?- 
ccS-:Jc^rSeit>n{mi,^ c<dJ; ^K:ft|fi^fr3liE{bS|5. 3o 

2 7 ciCiS\.^X'77.^7'--^2 3 5*ifpJ5SSnS«T> 

[007 7] >j<CtC|^l?K«:M«IS*fii135 ('i'i-'N) 
■rS«^. EI2 2«:7Kr!li6©Ji5M<i:|HI^K:!S:S, En 
^> ±|*$IIWS|52 6*i6©Jg'^tc:j:i3;^f--i^4 6?:X 
7^- i?$IJiaigP 5 0 6) CDWWfC J; <3 ( -5 ^ 

-'^) ^R^SoilSt?Y:*3r6i«:|gKii/^cAJp,^^$i|»4 
7*^6©SiJWfc e-A{Brsiii 1 5 ^rfflo^rm^iSas 
1 4 J:«3©^-7^tr-A^X:^fS]ic^l/-c-fe>tM 1 40 
(i:;JiSi^-«ltHIS 1 6 ) 9^ •> fcW 7" a S 

fibU. A/D^^S2 4-C-;X7C-fi?^fJHiiiifi^(C^ 

mi>, ^XKiiimi5#IS5 3cc*}t,»-c. «ltUOfc-;x 
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^ (fiattfS) 2 2 1 «:»-:Jl,>-C> £!tB3n/cv;^i'f^ 
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(e)*5J:DTa8 (c)tc^'r) ^rffJ^Ur-^-t U 2 3 
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ti^mi^f^c^^>x^'^^->i)^wi^vx^m^rifcm^. 
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((4gf»#R) <l!(fe^>PfSitl±©ffigffi««r^-r) 2 2 
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©* ^fo -c f- * - T y -i/jS^i c t > J: ^ cc-r S © 
•c* 2 7 5 (**i©«ia*i{^-^ s nfc^ '> a 
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bxw&ih ntcw^ 2 1 4 i~n*i A:^ s n sin ncM 

jS*<* (MiSa^; hfc^tf) <tD°DKt^S^g2 1 5. 41 
raWSi*IS^H2 1 efcj:c;f7"n-7'7^^if2 i 7^-c 

h 7-i'2 1 3(Cjg)^0-C4>mt^ 

[0 0871 fa®^aiiS2 1 5«:tei/»-c«. BiTa©s{ 
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